Energy conservation during aerobic growth in Paracoccus denitrificans.
Paracoccus denitrificans was aerobically grown in chemostat culture with succinate or gluconate as carbon source. Due to the presence of two phosphorylation sites in the respiratory chain and the absence of branching, theoretical P/O ratios of 1.71 and 1.82 were calculated for cells growing respectively with succinate and gluconate as carbon source. Using these data, 95% confidence intervals for the P/O ratio were determined, via a mathematical model, at 0.91-1.15 and 1.00-1.37 for sulphate-limited cultures, with respectively succinate and gluconate as carbon source. These results and measurements of P/O ratios in membrane particles and of proton translocation in whole cells have led to the conclusion that site I phosphorylation is affected under sulphate-limited conditions. Under conditions of carbon source-limitation the endogenous leads to H+/O ratio is about 7-8. Average values of 3.40 and 4.78 were respectively found for sulphate-limited succinate- and gluconate grown cells. For starved cells, oxidizing succinate as exogenous substrate, the leads to H+/O ratios were determined at about 3-4, independent of the growth limiting factor. It is concluded that the number of protons ejected per pair of electrons per energy-conserving site (leads to H+/site ratio) is about 3-4, instead of 2 as postulated by the chemiosmotic hypothesis.